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The Manufacture of Yeast 
An Important Fermentation Industry 

THE ferment used for raising the dough in making 
bread is a microscopic fungus, so-called yeast, or, as 

it is called by the biologist, saccharomyces cerevisire. 
This organism grows in saccharine liquids, reproduc
ing by budding. Its cultivation constitutes quite an 
im'portant industry, some of the essential steps of 
which, as carried out in France, are illustrated in the 
accompanying views. The raw materials in this in
dustry are barley, rye, and Indian corn. The first 
operation consists in cleaning this material in special 
engines provided with metal brushes, sorters, and 
separators. After the dust and other adventitious ma
terial has been thus eliminated, a certain portion of 

The fermentation vats. 

over applicable only at 
certain times of the year, 
for if the malting is car
ried on during the hot 
weather, there is apt to be 
a very serious develop
ment of mold. This last 
inconvenience has been 
very successfully over
come by the so-called 
pneumatic malting process 
introduced by Galland and 
others. This c o n  s i s  t s 

simply in circu
I a t i n  g through 
the grain a cur
rent of air whose 
m 0 i s t u  I' e and 
temperature i s 
regulated accord
ing t o  a t m o s
pheric conditions 
and to thi3. par-
ticular phase in 
the process. The wet barley is placed 
in double-walled sheet-iron drums or cyl-

The filter press. 

the grain is passed through a mill and is ground 
to flour. The remainder of the barley is taken 
to another part of the plant, located in the base: 
ment, where the operation of malting and ger· 
minating is carried on. In the course of this 
process a certain ferment, known as diastase, is 
developed in the grain, ,,,hieh has the property 
of transforming starch into fermentable sugars. 
Throughout the malting operation it is neces
sary to observe careful precautions in reguTating 
the temperature and humidity, as these factors 
exercise an important influence upon the proper 
course of the pr ocess. The temperature com
monly employed is from 12 to 14 deg. Cent. The 
ordinary method of germinating the grain re
quires an extensive floor area and great atten
tion on the part of the workmen, and is more-

inders, thl'ough which the regulated air cur
rent is passed, while the grain is slowly 
turned over by rotating the drum about 

The rectifying stiUs. 

its geometric axis, for which 
purpose the cylinder is mounted 
upon four rollers, and is provided 
alt one extremity with a toothed 
wheel engaging a worm gear. The 
cylinder rotates once in about forty 
minutes. 

The charging and discharging 
is effected through a man-hole 
closed with a door, while a plat
form gives the foreman access 
to the drum and enables him to ob
serve the progress of the operation. 
After some eight or nine days the 
germination is sufficiently ad
vanced, and -the diastase is fully 
developed. It is then necessary to 
stop the operation, for otherwise 
the young plant would continue to 
grow, giving rise to other changes 
than those which are the manufac
turer's object. It is time to take 
the barley out of the malting drum 
and to proceed to the nex,t opera
tion, which consists in drying the 
grain at an elevated telllperature. 
This is carried out in long rect
angular rooms built of brickwork, 
and measuring about twenty-three 
by thirty-three feet in length and 
hreadth, and about forty to fifty 
feet in height. In these hot rooms 
the barley is spread out upon 
sheets of .metal gauze, in. layers 

THE MANUFACTURE OF YEAST 

Rotary germinating drums. 

about four inches deep, and is allowed to dry gradu
ally. A short chimney at the end of the building 

allows the escape of the water vapor liber
ated in the process of drying. After the 
drying operation is completed the grain is 
next passed on to a riddle, whereby the root
lets formed during the germination are 
broken and separated. The grain is next 

(Continued on page 506.) 

Packing the malt in bags. 

The distilling columns. 
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THE CHANGING CHINESE 
By Edward Alsworth Ross, PH.D., LL.D. 

Professor of SocioiofY in tbe University of Wisconsin. 
and author of "Sin and Society." "Social Control." etc. 
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An interpretation of Chinese society, by the method of first-hand 
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8vo, 350 pages. Price, $2.40 net, postage 18 cent.. 
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BOYS' BOOK"'OF' MODEL AEROPLANES 
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The book of books for every lad, and every grown-up too, who has been caught 

in the fascination of model aeroplane experimentation, covering up to date the science 
and sport of model aeroplane building and flying, both in this country and abroad. 
This, and the author's earlier book, "The Boys' Book of Mode! Aeroplanes," will 
open a new world to boys. 
The iIIuMrations are from interesting photographs and helpful worlUng drawings of over one hundred new models. 

Price. $1.20 net, postage 11 cent •• 

STORIES OF USEFUL INVENTIONS 
By S. E. FORMAN 

Author of "'A History of the United States. ' etc. 

Sixteen "true" stories, stories of human progress as shown in man's making of the 
match, the stove, and other inventions which are most useful to man in his daily life, 
told to stir and hold the interest of the young reader. This is the first time these 
chapters in the history of human civilization have been brought together in a book. 

Pictures and picturea. 12mo, 248 page.. Price $1.00 net, postage 11 cents. 

Published by THE CENTURY CO., Union Sq., New Yark 
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The Heavens in December, 1911 
(Concluded jmm page 5OU.) 

and very bright. He is south of the I 
Pleiades at the beginning of the month, 
and moves slowly westward. Telescop· 
ically he shows a disk about 19 seconds 
in diameter, upon which much detail 
may be seen under favorable atmospheric 
conditions. By the end of the month 
Ms distance has increased from 49 to 64 
mdllions of miles, and he appears corre
SlPondingly fainter and smaller. 

Ju\piter is morning star in ScorpiO, ris
ing about 5:30 A. M. in the middle 'of the 
month. 

Saturn is in Aries, well past opposi
tion, but still consp,icuous in the evening 
sky. 

Uranus is in Crupricornus, too near the 
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Thia "Red Devil" Circalar CI .. 
Cutter No. 263 cuts perfect circles 
from 2 to 22" in window or plate 
,lass. It's the ONLY practical 
circular hand flass cutter made. 

a &d Devil. If your dealer 
can't furnish it. we will send one 
prepaid for 11.25. 

Sun to be observed. Neptune is in Ge- 150 Chambers Street 

Smith & Hemenway Co. 
New York, N. Y. 

I mini, approaching oppos,ition, but too 

I faint to be seen without a telescope. 
The Moon is full at 10 P. M. on the 

. 5th, in her last quav+er at 1 P. M. on the 
12th, new at 10 A. M. on the 20th, and 
in her first quarter at 2 P. M. on the 
28th. She is nearest the Earth on De
cember 6th, and farthest away on Decem
ber 21st. 

In her circuit of the skies she passes 
near Saburn on the night 'of the 3rd, 
Mars at 11 P. M. on the 4th, Neptune on 
the 8th, Venus on the 16th, Jupiter on 
the 18th, Mercury on the 21st, Uranus 

I on the 22nd, Saturn aga,in on the 31st, 
! and Mars once more about three hours 

after uhe ne,w year begins. 
The two conjunctions with Mars are 

close. As seen from W,ashington, the 
planet is about 15 minutes south of the 
Moon's limb on the 4th, and. a.bout 20 
minutes north on New Year's Eve. 

Princeton University' Observatory. 

The Manufacture of Yeast 
(ConcZltded from page 494.) 

passed between: cylindrical' rollers which 
bruise it without grinding it to powder. 
The product is now mixed with water, 

I whereby the so-called must or saccharine 
liquid for fermentation is obtained. The 
preparation of. this liquor Is carried out 
in double-bottomed 'macerating tubs, 
heated by steam and provided with me-l, chanical agitators

.

. ,The materials fed 
into these tubs consist of a mixture in 
about equal parts of fi'our and barley, 
tne diastase in the malted barley being 
sufficient to turn into sugar not only the 
starch contained in the grain itself, but 
a further quantity, furnished in the form 
of untreated starch. It is, of course, an 
economy to malt only a portion of the 
grain and make it do duty for sacchari
fying both its own starch and a further 
quantity upon which no malting opera
tion has been performed: As soon as 
the saccharification is complete, the 
product, in form of a doughy slush, is 
introduced into double-bottomed copper 
coolers, in which it is cooled down to 20 
deg. Cent. From the refrigerator the 
must is distributed to a number of tubs 
of 220,000 gallons each, arr'anged in a 
special room, whose temperature is main· 
tained constant through summer and 
winter, as thi·s is an indispensable factor 
for the successful operation of the 
process. The tThbs are then inoculated 
wi·th a quantdty. 'of yeast carefully pre
pared. The temperature oJ the must 
reaches 25 deg. Cent. at the start, and 
must not be alIo,wOO to ex·ceed 30 de>
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W. F. & Jno. Barnes Co. 

Established 187�. 

1999 Ruby St. Rockford, ilL 

Leaves thin, tapering. Width varies by 
1 I 64th iu. to each 1/4th i . of leng-th. 
D�signed

of
esb:=1!inlo�{:!IS��I�i��

aslM�s1 
accurate and COD\-'enieDt-used by 
all kinds of machinists. FiDe for 

���:r pl:�ifd
e,rs'6.PJ{��' t4. 50; 

8end/Q'f 21.4 page catalog, No. 19-B. 
TOE L. S. STARRETT OO� Athol, Ma •••• U. S. A. 

Solders and Soldering 
q If you want a complete text book on Soldera and 
the ad of Solderin" aiving practical, working re
cipes and formulae whIch can be used by metallwgi.t, 
the ¥oldsmith. the s ilvenmith. the jeweler. and the 
metal-worker in general, read the following Sden1i/ic 
Ameriean Supplement" 1112, 1384. 1841. 1610, 1622, 1434. 1533; price 70 cenla by mail 
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MUNN & COMPANY, Inc. 
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serve these limits of temperature and to -----------------

NOVELTIES &: PATE"TED ARTICLES 
MMIUFACTUREO BY C�r/TRACT FUNCHING OlfS SPECIAL MACHI�EITY 

E,KONIGSLOW SIAMPING & 1001 W[Hi,'., CI [vi I AN_ 0 

Manufacturers of Metal Specialties, Stampings, Dies 
and Tools. Thirty Power Presses at your service. 

Hoeft & Company, Inc. ��c:��, 
141-143-145 West Miclq .. Street, coraer La Salle AveDae 

M f to• of Special Machinery, Metal anu ac nng SpeCIalties, patented Devices, 
Dies and Tools, Stampings, Screw Machine Work. 

Model alld E:rpen'11lental Work, 
M. P. SCHELL MFG. CO. 

509·511 Howard St. - - • - San Francisco, Cal. 

be scrupulously careful in the prepara
tion of the grain, in maintaining the 
right proportions for the mixture, and 
in insuring absolute cleanliness Or every 
part of the plant. From time to time, 
until the fenmentation is completed, the 
yeast is gathered from the surface of the 
liquid in the tub. The yeast is then 
sifted in order to separate it from the 
malt and the muc.ilagino'Us material ad
mixed with it, whereupon it is passed 
through a filter press which delivers it 
in the shatpe of slabs or cakes. Finally, 
the yeast is stamped in a briquetting 
press and made u.p in parcels of one Patented Articles and Metal Specialties 
'pound, two pounds, and one-half .pound, MANUFACTURED BY CONTRACT 

StampiDg Die .. Metal StampiDg. aad Screw MachiDe Work which are carefully packed in double 
H CARSTENS MFG CO 56 W Lak S wrappers i)or delivery to bakers and • . .. • . •  , �HICAd) t. 

pastry cooks. 
The must, on the other hand, after the _,VBRI(4TISS.N. 

fermentation is completed, is carried off I ANYJHIN6 ..:::� to reservoiIls in the cellar, whence it is 118-12�North CIIDt!:'sl/ 
pumped to the stills. By a series of sue-I c.KBlSLV8COR:If4fl!V" 
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SCIENTIFIC AMERICAN 
cessive distillations, the alcohol is driven residue contains most of the original 
off, and collected for marketing in the nitrogen of the grain and a certa,in quan
form of "rectified spirits." The residue tity of dextrine and unconverted starch, 
from the distillation is drawn off to a and forms one of the most nourishing 
large tank provided with a stirrer, and fodders for cattle. Another by-product of 
,is then distributed, while still warm, to the industry is the carbon dioxide which 
be used for cattle food, or it may be col- is formed in the fermentation process. 
lected in large wooden reservoirs and This may be I.iquefied and placed on the 
shipped in bulk or in casks. This malt market in steel cylinders. 

(tlorrr.apnullrurr 
[The editors are not responsible for statements made in the correspondence 

column. Anonymous communications cannot be considered, but the names of cor
respondents will be withheld when so desired.] 

Chinese Wood-oil Tree 
'

nitrogen content of non·legumes growing 
with them. 

To the Editor of SCIE:'I'TIFIC AMERICAN: We have a high respect for Dr. Lip' 
In your issue of September 2ilrd, at 

page 275, you express the opinion that the man's work, and have no doubt
. 
that he 

Tung, or Chinese wood-oil tree, "might had come to the same concluslo� that 

flourish in warmer parts of the United I we had reached as the result of hIS own 

States." i work, but we feel that it. was only �roper 

My purpose in writing this is to in- I that we should make thIS explanatIOn to 

form you that it does flourish in Louisi-' show that we announced the fact before 

ana as far north as Red River in the Dr. Lipman did, and lurthermore pub- I 
central part of the State of Louisiana. Iished our results in detail. We regret 

Here at Abbeville, in the southwestern that a public explanation is necessary, l 
portion of the State, near the Gulf of but the communication in the August 19th 

Mexico, I have several trees measuring i nu.mber of this journal requires this. It 
nine inches In circumference and over i is altogether probable that Dr. Lipman 
twenty feet high, which mature their I failed to see our article in the Journal of 

fruit and are only four years old. It is - Industrial and Engineering Chemistry be· 
of erect habit, handsome appearance. its! fore he wrote his communication. 
branches are easily controlled, and 11 T. L. LYON, 
should consider it an ideal ornamental. J. A. BrZUI.L. 
tree for cities where the crowded condi- New York State College of Agriculture 
tions of tall walls and buildings leave and Experiment Station at Cornell 
little room for the ordinary trees. It University, Ithaca, N. Y. 
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����� 
flowers early in the spring, and its blos
soms are very beautiful and quite frag
rant. 

Abbeville, La. C. J. EDWARDS. 

The Naval Review at New York � Maxiln Silencer �i' 
(Attache. easily to any riRe) 

To the Editor of SCIENTIFIC AMERICAN: ' 

The fleet that was reviewed by presi- I 'P.ci'_" dent Taft on the second of November was AOJ!it 
Nitrogen and the Soil 

To the Editor of SCIE:'I'TIFIC AMERICAN: 

It has just now come to our notice 
that in the edition of the SCIENTIFIC 

AMERICAN published August 19th, 1911, 
there was a communication from Dr. J. 
G. Lipman of the New Jersey �gricultural 
Experiment Station, in which he claims 
that the priority of discovery that "a 
legume growing with a non-legume causes 
the latter to contain a higher nitrogen 
content than if the non-legume were 
grown alone" rests with him, or as he 
expresses it, with the New Jersey Ex
periment Station. If his objection is 
based on the contention that this fact 
was announced by him before it was by 
the undersigned, his position is untena
ble, as we published conclusive evidence 
of this in the_ J01krnal of Industrial and 
Engineering Chemistry, July, 1910, and 
also presented \It at the Omaha meeting 
of the American Society of Agronomy, 
December 7th and 8th, 1909. The latest 
of these was several months previous to 
the appearance of the article in the J our

na� of Agricultural Science, Vol. III., 
Part III., and the note in the Report of 
the Office of Experiment Stations for 1909 
in which Dr. Lipman claims to have made 
a similar announcement, both of which 
publications appeared in October, 1910. 

the most formidable ever assembled in I �" American waters, eXC'geding by a wide A SplerrJid Christmas Gift for Man or Boy 
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a:�:. �����:. It elimi .i\ 
years ago. he can set up a target in the yard and enJOY target I nates the noise and stops flinching. Being Silent' l 

Comparing the Atlantic fleet of that practice any time. 
.22 cal . Silencer, packed in aUradive Cbristma. 

time with the present, we find that the box • •  enl upon receipl of price, $5. If preferred 

strength in pre-dreadnought vessels is ,I . wrile firsl for inlere.ling description &:informalion. s,,� 
about the same while the addition of MAXIM. SILENCER, Hartfor�: Conn. �� 
the six all-big-gun ships more than offset 

. , �'Hf��������� 
the foreign vessels that were in the Hud
son at that time. 

The English flagship "Inflexible" would 
be easily outfought by the "Delaware," 
while the three remaInIng cruisers 
would be mere stationary targets for the 
powerful 12-inch gun batteries of the 
"Utah" and "South Carolina." Admiral 
Von Roester's German vessels would find 
the lone "North Dakota" more than a 
match for them. The iIl·fated "Liberte" 
and her sis-ter ships "Justice" and "Ve
rite," carrying four 12-inch guns each, 
could make but a feeble fight against 
the combined attack of the "Florida" and 
"Michigan." Unaided by the cruisers, the 
veterans "Indiana" and "Massachusetts" 
could dispose of the remaining foreign 
vessels with a few effective broadsides. 

GERALD ELLIS CRONIN. 

Brooklyn, N. Y. 

Our artJ'Cle on "Availability of Soil 
Nitrogen in Relaltion to the Basici<ty of Upbuilding Our Merchant Marine 
the Soil and to the Growth of Legumes" To the Editor of SCIENTIFIC AMERICAN: 

contained a detailed description of our Since writing you within the past few 
investigation, including statements of I weeks the writer has eagerly s.3rutinized 
analysis of the non-legumes grown with; your correspondence column, hoping to 
and without legumes. This article was I find some manifestaJtions of interest from 
received by the editor of the Journal of your readers on the revival of the Amer!
Industrial and Engineering Chemistry on I can merchant marine. If all the great 
April 21st, 1910, and appeared in July of· journals in this broad land would do as 
that year. The articles published by Dr. 1 much as you have already done to en
Lipman in which he claims to have made _ lighten the public on this subject, the 
a similar announcement were the follow· I' great mass of the people, in the interior 
ing: "A Method for the Study of Soil especially, would be much better in
FertiHty Problems," which appeared in formed in regard to the actual status of 
the Journal of Agricultural Science, Vol. our shipping interests. Such informa
III., Part III., and was received at the tion would enable and incline them to 
Cornell University Library on October send more statesmen and fewer dema-
12th, 1910, and a brief note b the Annual gogues to Congress, and would result in 
Report of the Offi-ce of Experiment Sta- the enactment of such a shipping law as 
tions for 1909, which publication bears would stimulate our foreign commercial 
the date of issue October 10th, 1910, on interests, and alt least lay the foundation 
its cover. for such a merchant marine as would 

It will be noticed that both of these command the respe()t of the nations of the 
pUblications appeared several months earth. 
after our article in the July number of The situation calls for immediate, 
the J01trnal of Industrial and EnfJineer- a.ction, and the friends of American ship- [ 
ing Chemistry. In neither of Dr. Lip- ping interests should endeavor, if possi
man's publications are any figures given ble, to accomplish something at the ap
to show that the fact had been demon- proaching session of Congress. 
strated, that legumes may increase the Canton, Miss. JAMES G. McBRIDE. 
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Nulite Gasoline Table lamp 
A lle:mtiful lamp for homes, hr'i,,!ls, ofij!,:es, stores. l.:LIIks, 
cafes. i'ol't:lble, Slife j call be lUl'ued upside (\{'WIl or rolled on the 11001' witllOut tl:mg'er lIr :t1fectiug the light. 
SOO C. P. of soft, brilil:mt Jig'ilt, one.third cent per hour. 
Also 200 dlffert'ut �tylt!s of lamps and systems. 
ACENTS - \Ve W:lllt tOWll, cOllnty, and traveling 
8:1Iesmen. Hest proposition ever offered. SelJs every
where. W rite for Special Offer. 

National Stamping & Electric Works 
412 So. Clinton St. CHICACO 

would modernize )tour home a t little eost_ A hundred other 8tyles to select from. in� 
cluding Table Lamps and Chandeliers. 
oD:ha
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